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Sir: 

DEKLARACIA PODEA 37 C.F.R. S 1.132 

1 . Ja, Vladislav Krizik, som jednym z povodcov menovanych v hore uvedenej veci 
patentovej prihlaSky (d'alej len „Kr[2ikovd prihldSka"). Absolvoval som 2;ilinsku Univerzitu 
odbor Strojdrska technologia. Moje skusenosti zahmaju pracu ako vyvojovy konstrukt^r, neskor 
ako projektant stavebnych strojov a hydraulickych zariadeni. Od roku 1990 pracujem v oblasti 
vyskumu avyvoja v oblasti technologic, avsak najma v oblasti hydromechaniky a 
hydrodynamiky prirodzenych vodn^ch tokov, zahfnajuc vyvoj technickych zariadeni 
napodobnujucich prirodzen6 prvky vodnych tokov, lodnych elektrimf pre vodne toky, 
mechanickych §truktur pre energetick^ udely, a zariadenia na odsdvanie, filtrdciu a transport 
uhorn^ho prachu. Ako osoba s odbomou znalosfou v oblasti vodnej energie, robim tuto 
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deklaraciu na podporu Knzikovej prihla§ky vysvetlenim technologie a osvedcenim kl'udovych 
rozdielov medzi navrhovanym vynalezom a stavom techniky. 

2. Moje porozumenie anglickeho jazyka je obmedzene, preto osoba, ktord rozprava 
plynulo anglicky aj slovensky (moj rodny jazyk), pre mna prelozila tuto deklaraciu. 

3. Porozumel som, ze prieskumovy referent zamietol naroky hore uvedenej 
prihldSky ako predvidan6 burf U.S. patentom 5. 1, 579,146 Richardson (d'alej len " '146 patent"), 
alebo U.S. patentom C. 4,950,130 Erlach (rfalej len " '130 patent"). Najvyznamnej§i rozdiel 
medzi vynalezom v Krfzikovej prihlaSke andukou patentov '146 a '130 je, ie tieto patenty sa 
tykaju vodnych turbi'n, zatiaF co naroky Krizikovej prihld§ky hovoria o pritomnosti vodn6ho 
kolesa. Priememi odbornici v oblasti ich rozliSujiJ ako dva rozlidne typy zariadenia. Vodn^ 
turbina premiena kinetickii energiu vody na mechanicku energiu rotora. Toto sa uskutoCnuje vo 
vnutri skrine turbfny, zmenou smeru prudenia vody kombinaciou obtekanim turbi'novych 
lopatiek a skrine turbiny. Skrina turbiny je nevyhnutna £asf Struktury turbiny pre 
dosiahnutie pozadovanych parametrov. Vodne turbiny su len pre vePke spady s vysokou 
opera£nou rychlost'ou. Vodne kolesi, naopak, tento efekt nevyuiivaju. Skor vodne kolesa 
prirodzene su navrhovane na pouzitie s relativne malymi spddmi, su pomalobezn^ a nevyiaduju 
skriAu na uzavretie oblasti, v ktorej sa ota£aju. Lopatky vodn^ho kolesa su ponoren^ do teducej 
vody, ii'm je energia pnidu vody proti lopatk^m prenesena na lopatky a koleso. VSeobecne bolo 
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ch^pan^ priememym odbomikom voblasti, ze vodn^ koleso nemoze byt' efektivne opatrene 
rovnotlakymi lopatkami, ako moze byt' pou2it^ v Peltonovej turbine, nakoFko vodni koleso je 
navrhovane na pomalobezne fungovanie a nema skrinu. N^sledkom toho vodne turbi'ny boli 
poiadovan^ za uCelom vytvorenia vaCSieho itinozstva energie pri porovnani s vodnjym kolesom 
rovnakej vel'kosti. Pokial' vytvaraju viae energie ako vodne kolesa, vodne turbiny su drahsie 
a pozaduju pridavne zariadenia na podporu ich fungovania. Vyznam pou4ivania vodnych kolies 
v torn to vynaleze je detailnejsie vysvetleny d'alej. 

4. Dalsf dolezity rozdiel medzi vynalezom Krizikovej prihlasky a n^ukou patentov 
'146 a '130 je, 2e suCasne naroky hovoria, ie lopatky na vodnom kolese su rovnotlak^. Ziaden 
z uv^dzanych patentov neinformuje ani neodponida pou^ivanie rovnotlakych lopatiek. Priememy 
odbomik v oblasti rozumie, ie rovnotlakd lopatka je konfigurovand takym sposobom, 4e voda 
prudi na nu len zjednej strany plochy lopatky atvar lopatky zmeni smerovanie jej rychlostneho 
vektoru v smere 5o mozno najbliisie k 180° od povodneho smeru vodneho prudu. Obrazok dole 
ilustruje sposob ktorym rovnotlake lopatky menia smerovanie vodneho pnidu. 
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5. Pouzitie izobarickych lopatiek na vodnom kolese je kl'iidovym znakom v tomto 
vynaleze a to prinasa neodakavany ndsledok. Tym je, ze izobarick^ lopatky umoznuju vykonnii 
vyrobu energie vodnym kolcsom, nie turbinou a to nebolo dosiahnut^ pred tymto vyndlezom. 
Dosiahnutie toho bez pouiitia vodnej turbiny je v^znamn^ a vSetky d'alSie zariadenia a niklady 
spojen6 s vodnou turbmou sii obidene. 

6. Ako podporu na pochopenie charakteristik a fiingovania tohto vyndlezu 
prieskumov6ho referenta, je prilozend ako Vecny dokaz A fotografia ukazujiica vodn6 koleso 
podl'a tohto vynalezu. Toto vodne koleso zahfna lopatky majuce rovnotlake vlastnosti ako je 
uk^ne na ilustrScii hore. Dalej, tento vyndlez ziskal uznanie na Slovenku a v su£asnosti je 
V pouzi'vani. Ked'ze to moze napom6cf pochopeniu vyndlezu prieskumovj^m referentom, ako 
vyhody realizovan^ tymto vyndlezom, ktory pouiiva rovnotlake lopatky, je ako Vecny ddkaz B 
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priloiene CD ktore obsahuje segment zteleviznych novin uvadzajiici tento vynalez. Ja som 
jednou zosob ktora vrelacii vystupuje, sktorou bol robenj^ rozhovor vsiivislosti stymto 
segmentom zteleviznych novin. Vysielanie tohto segmentu televiznych novin je vyznamn^ 
V demonStrovani jedine£nosti tohto dizajnu vodneho kolesa ajeho pouzitePnosti vspojenf 
s vyrobou energie. 

7. Dalej deklarujem, ze v§etky prehlasenia urobene v tomto dokumente su mojou 
vlastnou vedomosf ou a su pravdive, a ze prehlasenia urobene v tomto dokumente o informaciach 
a presveddeniach su povazovan6 za pravdive; ataktie^ ze tieto prehlasenia boH uroben^ 
svedomim, ze zdmeme nepravdiv6 vyhldsenia di vyhldsenia tohto druhu takto uroben6 su 
trestatel'n^ pokutou alebo trestom odnatia slobody, alebo oboma, podl'a casti 1001 prdvnej listiny 
18 K6dexu Spojenych Stdtov, a ze tak^to nepravdiv^ vyhlasente m6ie ohrozif platnosf prihldSky, 
ako aj patentu vydan^ho na jej zaklade, alebo ktorehokolVek patentu, ku ktor^mu tdto deklardcia 
smeruje. 

Vladislav Krizik 

1-11. zooi- 

D&um 
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Permissions 

Sincere thanks go to each and every organization 
mentioned and displayed herein for its 
willingness to contribute and impart information 
to the general public on the vital national 
issue of energy. We have tried to mention 
each contributor fairly and equally but realize 
that we may, like others, have erred by 
inadvertent omission from time to time. But it 
was the teamwork which counted and the result 
is, we hope, to add even one drop of water to the 
depleted reservoir of energy resources. 

If we have mistakenly used your name, services, 
— or misrepresented your organization or research 
in any way whatever, please let us know by letter 
and we will be only too pleased to correct in a 
subsequent printing. 
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Traditional Waterwheels 



Principles 



Watermills are one of man's earliest inventions. 
The first l<nown reference to one is in 85 BC, but 
they were undoubtedly in use long before then. 
They fulfilled one of man's most basic needs — 
grinding grain to make flour. 

Two basic kinds of early waterwheels can be 
distinguished, the vertical axis wheel, and the 
horizontal axis wheel. 

The former was probably the first to be used 
and has become known as the "Greek mill", though 
it may have originated in the Middle East and was 
used throughout northern Europe. It is best suited to 
hilly country with small fast-flowing streams. The 
horizontal axis wheel became known as the "Roman 
mill" because it was used throughout the Roman 
Empire. It is suitable for larger, slower, streams 
and requires extensive gearing to transmit the 
force. 





Above: Vertical-axis watermill from Theatrum 
Machlnarum Novum by G. A. Bockler, c. 1662, 
Left: hiorizontal-axis watermill from Le Diverse 
et Artifciose Machine by Agostino Ramelli, 1588. 
Both iHustrations reprinted from Windmills and 
Watermllls by John Reynolds, Praeger, 1970, 



The earliest horizontal axis waterwheels were 
undershot, that Is, only the bottom paddles were 
submerged in the stream. IHowever, during the 
later Roman period the more efficient "overshot" 
wheel was developed. The water was fed onto the 
top of the wheel so that both the weight of the 
water and the impact of the stream flow were used 
for turning the wheel. The overshot wheel requires 
a good head of water, that is, the supply of water 
falling onto the wheel must be significantly higher 
than the level of the water leaving the wheel 
(called the tailwater). The overshot design was 
common throughout Europe until the industrial 
revolution. 

Although traditional waterwheels like these 
turn slowly and are best suited for pumping or 
grinding grain or driving machinery, it is possible 
to gear them up to turn the armature of a small 
generator to produce electricity. 

The overshot wheel has the most efficient 
design of any traditional waterwheel, though 
undershot and breastshot wheels are quite 
useful for high rates of flow with low head. 
Overshot wheels have several advantages over the 
more sophisticated water turbines. They require 
little maintenance and operate well despite 
fluctuations in the rate of flow of the stream. They 
are not affected by trash and grit that may be 
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Horizontal-axis waterwheels. Where the water 

hits the wheel determines the design and the efficiency. 
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Power 




floating in the water (heavy objects like logs pass 
^out over the wheel and fall clear by virtue of their 
own momentum). They are much easier to build 
than more modern turbines as they do not require 
machine tooling or accurate balancing. 

The water must be brought to the top of an 
overshot wheel by a sluice (or "penstock") which 
should be about 6 inches above the wheel and 
should have a sluice gate to regulate the flow of 
water. The water should fall into the buckets just as 
they pass the top of their circuit. The buckets 
should hold the water until they reach the bottom 
of their circuit, thus deriving the maximum benefit 
from the water's weight. For optimum efficiency, 
with a limited amount of water, the buckets should 
be filled only about one-quarter full so that the 
water does not spill out until the last possible 
moment. The amount of water in the buckets is 
regulated by the sluice gate. 

The buckets are held in place by a pair of 
wheels. These can be constructed from strong 
wood or steel. A drum type wheel Is probably the 



A Simple Overshot Waterwheel. 




easiest to construct since it avoids the problems of 
malting spokes. 

Overshot wheels need at least enough head to 
clear the wheel (usually about 8 feet) and work well 
with heads of up to 30 feet. The flow of water, 
that is the amount and velocity of water passing a 
given point in the stream, is also important. 
Overshot wheels work best with a flow of 1 to 30 
cubic feet per second. The power available in a 
stream is directly related to the head and the flow. 
The amount of that power an overshot wheel can 
capture is determined by the diameter and width of 
the wheel. At best, an overshot wheel can use up to 
60-80 percent of the available power. But the 
wheel turns at between 2 and 12 revolutions per 
minute, which is much lower than the speed 
required by a generator, so for producing electricity 
an overshot wheel's efficiency is reduced by friction 
losses in the gearing and belting necessary to 
increase the rotational speed enough to power a 
generator. 




Courtesy of David Abrams, 
Burlington, Vermont, Photograph 
of Shelburne Museum in Vermont. 



A 16-foot high pitchback waterwheel built from 
scrap parts by Frank Gibson and Ben Duffy, installed 
in an existing millrace. It can generate up to 10 h.p. 
and is used for grinding grain as well as generating 
electricity for lights. Photograph, Courtesy Vermont Life 
and Walter Hard. 
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METAL COVER. 




A simple Pelton wheel which can be built from sheet metal. 



Modem Water Turbmes 



During the Industrial Revolution, careful study 
of the way water flows led to the development of 
turbines, which feed the incoming water through 
guide vanes onto the blades of the rotating wheel 
at a precise angle. The sophisticated design of both 
blades and guides causes the wheel to turn at the 
high speeds necessary for generating electricity. 
Modern turbines are so efficient that they often 
capture over 90 percent of the energy available in 
the water. 

There are two kinds of turbines, impulse 
turbines and reaction turbines. 

. A simple impulse turbine, such as the Pelton 
wheel, uses a nozzle to increase the pressure of the 
incoming water. The water shoots out of the nozzle, 
hits a divided bucket and is deflected in a double 
curve. It then falls into the tailwater, having 
given up almost all of its momentum. The 
impulse turbine uses the force of the velocity of the 
water rather than its weight. 

Very little water (a low flow-at least 1 cubic 
foot per second) but high speed and pressure (high 
head-at least 50 feet) are needed to run an impulse 
turbine efficiently. Above these levels, variations in 
rate of flow and amount of head do not significantly 
reduce its efficiency. 



For impulse turbines, the head is measured 
from the level of the water supply to the level of 
the nozzle rather than of the tailwater. But this 
difference is small since the nozzle and wheel 
should be mounted as close to the tailwater as is 
possible without touching it even at times of high 
water. 

The nozzle for an impulse turbine should be 
carefully aimed, so that the jet of water hits each 
bucket perpendicularly and is evenly divided by the 
centre ridge. A gate valve in the nozzle regulates 
the flow for maximum efficiency. A deflector can 
divert the water from the buckets if the wheel 
needs to be stopped suddenly. The buckets should 
be as smooth and evenly balanced as possible to 
minimize friction. 

An impulse turbine is more difficult to build 
than a simple overshot wheel, but it is better 
suited for generating electricity since it rotates at 
higher speeds (approximately half the speed of the 
incoming jet of water). A certain amount of machine 
tooling is necessary to create an efficient impulse 
wheel. Because of the high pressure of the water, 
both the nozzle and the buckets will gradually wear 
down and should be made easily replaceable. 
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